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[Iporpamma coctaBiieHa B cooTBercTBUU ¢ TpeboBanusimu DOI'OC BO wu
y4eOHBIM TUIAHOM MO HampapieHuto moArotoBku 18.05.01 «Xumuyeckas TEXHOJIOTHS
OSHEPIrOHACHIIIEHHBIX ~ MAaTepUaJioB W U3JAeNUi»,  npoduwib  MOATOTOBKH
"ABTOMAaTU3UPOBAHHOE MTPOU3BOJACTBO XUMUYECKUX TPOU3BOACTB"

IIporpammy cocraBuJI:

Jo1eHT, K.T.H. TpyTtHe H.C.

[Iporpamma qucuuruinebl <KOMIBIOTEPHBIM aHAIU3 U ONTUMHU3ALMUS JJIEMEHTOB
KOHCTPYKILIMI» M0 HampaBieHHio moAroToBku 18.05.01 «Xumuueckas TEXHOJOTHUSA
HHEPTOHACHIIEHHBIX MaTePUAJIOB U H3JCIINID» YTBEPKICHA Ha 3acenaHuu Kadeapsl
“AnmaparypHoe 0)OpPMIICHHE U aBTOMATH3AINS TEXHOJIOTHICCKUX TPEITPUSTHN

« » 20 r., OpOTOKOJ Ne

3aBenytomuii kadenpoit /T'enepanos M.b./

[IporpamMma corjacoBaHa ¢ pyKOBOJUTENIEM 00pa30BaTeIbHOM MpOrpaMMBbI 10
HanpasjaeHuto moarotoBku 18.05.01 «Xumuyeckas TEXHOJIOTHSI YHEPTOHACHIIIIEHHBIX
MaTEepUATIOB U U3JICITUI)

/Tpytaes H.C./
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1. Iean u 3a7a4M 0CBOEHUSA AU CHUILIMHDbI

K ocHOBHBIM meJasM OCBOCHHA JUCHMIIIIMHBI «KOMHBIOTGPHBIﬁ aHaJIn3 H
OIITUMM3anuA 3JICMCHTOB KOHCTpYKHHﬁ)) CICOyCT OTHCCTHU:

— (opMupoBaHUEe 3HAHWI O AMHAMUYECCKHUX pacueTax MaIlUH XUMHYECKHX H
He(PTEXMMUYECKUX TMPOU3BOACTB, OOCCIEUMBAIONINX HAJEKHOCTh U CTAOMIBHOCTH
pabOThI TEXHOJIOTHYECKOTO 000PYI0BaAHUS;

— MOJITOTOBKA CTYJICHTOB K JEATEILHOCTH B COOTBETCTBUHU C KBaTU(DUKAIIMOHHON
XapaKTePUCTHKON CIENHANCTa [0 HAIpaBICHHWIO, B TOM 4YHCIEe (HOpMHUpOBaHHE
YMEHUH HCCIIeIOBaTh (PYHKITMOHUPOBAHKUE DJIEMEHTOB U Y3JI0B MAIlIMH XUMUYECKUX U
HEe()TEXUMUYECKUX TPOU3BOJICTB, BHITIOJIHEHUE PACUYETOB HA MIPOYHOCTh, KECTKOCTh U
BUOPOYCTOWYHUBOCTD 3JICMEHTOB MAIIMH C YIETOM JUHAMUYCCKUX HArpy30K.

K ocHOBHBIM 3agauyaM OCBOEHMS JUCHUIUIUHBI ««KOMMBIOTEpHBIA aHAIU3 U
ONTUMU3AIUS DJIEMEHTOB KOHCTPYKIIUI»» CIEAYET OTHECTH:

— OCBOGHHE METOJIOJIOTUM TPOBEJCHUS aHAlIW3a AMHAMUKA MAIlMH U UX TpH-
BOJIOB;

— OCBOCHHE METOJIMK ONTUMHU3AIMOHHOTO MPOSKTUPOBAHUS MAITUH XUMHUYECKUX
U He()TEXUMUYECKUX MIPOU3BO/JICTB;

— OCBOCHHME METOJIOB pacdeTa Ha MPOYHOCTb, )KECTKOCTh U BUOPOYCTOMYHUBOCTD
AJIEMEHTOB MAIIIMH C YYE€TOM JUHAMHYECKUX HArpy30K.

2. Mecto nucunmiuabl B ctpykrype OOII ciennanurera

JMucunminHa  «KOMIBIOTEPHBIM  aHalW3 W ONTUMM3ALMS  BJIEMEHTOB
KOHCTPYKIIUI» OTHOCHTCS K YHUCTY MNPOPECCUOHAIBHBIX YYEOHBIX JHUCUIUILIIUH
BapuaTUBHON yacTu 6a3oBoro nukia (bl) ocHoBHOUM oOpa3zoBaTeIbHOM MPOrPaMMBbI
CHeUUaNIMCTHATA.

Jucuunnmaa  «KommnbroTepHbli  aHanuM3 W ONTUMHU3ALUS  AJEMEHTOB
KOHCTPYKIIMI» B3aMMOCBSA3aHA JIOTUYECKH U COJEP>KATEIbHO-METOJUYECKH CO
CIEAYIOIMMU JUCHUAIUIMHAMH U npakTukamMu OOIT:

B 6a3o0e601i wvacmu obpazoeamenvbHOl NPOCPAMMBL:
— TeopeTHYecKass MeXaHUKa;
— JIeTajy MallliH U OCHOBBI TPOEKTUPOBAHMS;
— MeEXaHHKa (TeopHsi MEXaHU3MOB 1 MAIIIUH)
B sapuamusenoii wacmu 6azoeozo yuxna (b1):
— KOHCTPYHMPOBAHHUE U PACUET JIEMEHTOB 000PY/10BaHUS;
—  TEXHOJIOTHS XMMUYECKOT0 MAIlTUHOCTPOCHHUS.

3. IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00Y4YeHHSsI IO JUCHMUILTIMHE (MOTY-
JII0), COOTHECEHHbIE C MJIAHUPYEMBbIMHU pe3yJibTATAMHU 0CBOEHHS 00pa30BaTeIbHOM
NpOrpaMMBbl.



B pesynbpraTe 0CBOEHUS AUCIHUIUIMHBI (MOAYs) Y 00yyaromuxcst GopMupyroTcs
CJIEIyIOIME KOMIIETEHIIMM M JIOJKHBI OBITh JIOCTUTHYTHI CIIEIYIOLIUE PE3yJIbTaThl
oOy4eHHsl KaK 3Tar (GOPMUPOBAHMS COOTBETCTBYIOIIUX KOMIETEHIUMI:

B pesyabTare ocBOeHUsA Ilepeyenb mIaHUpyeMbIX

Kox xomnerennuu | o0pa3oBaTebHOI MPOrpamMMbl pe3yJbTAaTOB 00yUYeHHS 110

00y4aronuiics 10/KeH 00J1a1aTh AMCIUTIIIMHE
ITK-16 (1) CIOCOOHOCTBIO TTPOBOJIUTH 3Hamp: - OCHOBHbBIC 3aKOHOMEPHOCTH

MaTeMaTU4eCKOe MOJICIIMPOBAHUE TEXHOJIOTMYECKUX TPOIIECCOB
OTJI€JIbHBIX CTa U MIPOU3BOJCTBA XUMUYECKUX
U BCETO TEXHOJIOTMYECKOTO MPOJIYKTOB MPU U3YUCHUU
npolecca, ¢ UCIOJIb30BaHUEM KoJ1e0aTeIbHBIX SIBJICHUH.
CTaHJAPTHBIX MAKETOB ymemp: - IPOBOUTD
aBTOMAaTU3UPOBAHHOI'O pacyeTa u MaTeMaTHYeCKOe MOJECINPOBAHNE
MIPOCKTUPOBAHUS 3JIEMEHTOB MAIIMH OTICIbHBIX

CTaJIuil TEXHOJIOTUYECKOTO MpoIiecca
XUMUYECKUX TTPOU3BOJICTB.
é1ademp: - METOJIaMU pacyeTa
3JIEMEHTOB MAIIUH C YYETOM
JUHAMHYECKUX HArpy30K C
KCIIOJIb30BAaHUEM CTaHJIAPTHBIX
MaKEeTOB aBTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHMUSI.

4. CTpyKTYpAa U cofiepKaHUE TN CIIUTIUHBI.
OO6mast TpyJ0€MKOCTh TUCIUIUIMHBI COCTaBIIA€T 5 3a4eTHBIX €IUHMUIIBI, T.€.
180akanemudeckux yacoB (3 HuX 108 waca — camocTosiTeIbHASI paboTa CTYACHTOB).
Paznensr nqucuuniuabl « KOMIIBIOTEpHBIM aHAIW3 W ONTUMHU3ALUSA 3JIEMEHTOB
KOHCTPYKIIMI» U3y4aloTCsl Ha MSATOM Kypce.
HMecarwiii cemectp: siekuun — 1 yac B Hegemo (18 yacoB), mnabopaTropHbie
pabotsl — 3 yaca B Hejelnto (54 yacoB), hopma KOHTPOJISI — 3a4eT.

CTpyKTypa U coiep:KaHue Pa3aejioB UCUUILIUHBI.
CrtpykTypa u coaepKaHue pa3aeiaoB JUCUUIUIMHEI yKa3aHbl B IIpuiioxkenun 1
porpaMMme.

Cooepoircanue pazoenos OucCuunuUHb

Pasznen 1. BBemenume. CTpykTypa MaTeMaTH4eCcKOd MOJeJIH pacdeTa
MOMEHTA MHEPUMHU CeYeHUs 0aJIKHU.

Ucnonp3oBanne DBM miis perenus 3anad anaimsa GyHKIIMOHUPOBAHKS MAIIHH
Y ONTUMM3ALUK UX MapamMeTpoB. MaTeMaThueckrue MOJIeNM U MPOrpPaMMHBIE MOJYJIH
JUISL  3a7a4  pa3MYHBIX HMEpapXWyecKux ypoBHeil. OpraHuzanus padOThl MO
JUCLUTLIAHE.




FCOMGTpI/IIICCKI/IG XApaKTCPUCTUKHU TIIIOCKHX CCUCHUM: MOMECHTbI HHCPUOUMH,
IIaBHBIC W LCHTPAJbBHBIC OCH. HpOFpaMMHBIP'I MOJYJb pacCucTa IIOJIOKCHUS LICHTpPA
TAKECTHU, TNIABHBIX HCHTPAJIbHBIX MOMCHTOB HMHCPLOHUHW WU MOMCHTOB COIIPOTHBJICHHA
CC‘ICHI/II\/L COCTOAMMUX M3 CTAHAAPTHBIX IMTPOKATHBIX HpO(I)I/IJ'IGI\/'I N HCCTAHAAPTHBIX
JJICMCHTOB.

Pa3znen 2. CoOcTBeHHbIE U BbIHYK/IE€HHbIE KOJIe0aHUsA 0aJIOK.

Mexannueckue konebanus. Kiaccudukanus KomebaTeNbHBIX MPOIECCOB.
CoOcTBeHHbIE U BBIHYXKJEHHbIe KojeOanus Oanku. Komebanus ¢  BSI3KHM
COIPOTUBIICHHEM. AHANIU3 YaCTOT COOCTBEHHBIX U BBIHYKJICHHBIX KOJIeOaHUI Oalku ¢
OJITHOM 3aKperIeHHON Maccoi. CTaTUYECKUE U JUHAMHUYECKUE HAIIPSKECHUS.

Paznen 3. Maremaruueckasi MoJesib pacdera COOCTBEHHBIX KOJIeOaHUM
JABYXMACCOBBIX CHCTEM HA YINPYrux onopax. Pacyer muiuHApUUYECKOH NMPYKUHBI
CKATHSI M ONITUMU3ALUY ee TapaMeTPoB.

Bubpanmonnas 3amura. Kosddunuent mnepemaum cumbl. JIByxmaccoBbie
CUCTEMBl M CHCTEMBl C paclpeielieHHOM Maccod. Moaynab pacyera 4YacToT
COOCTBEHHBIX KOJICOAHMIT MHOTOMACCOBBIX CUCTEM. AHAJIU3 BIUSHUS YIPYTHX ONOP U
METOJUKA UX pacyeTa.

Mopayne pacyeta [WIMHAPUYECKUX BUHTOBBIX MPYXKUH IO  YCJIOBHUIO
MUHHUMU3AIUU UX MacChl. BEIOOp CTaHIAPTHBIX MPYKUH.

Pasnen 4. Auaropurm mnporpamMmsl pacyera reoMeTpMHM Macc Tel
BpAaLleHHS.

Mertonpl  HaxXOXAEHWUA  KOOPAMHAT  LEHTpa  Macc.  XapaKTEPUCTUKU
pacrpeneneHus Macc NpHu BpalleHHWH. MOMEHThl MHEpLMH Tel BpaleHus. Moaynb
pacdyeTa MOMEHTOB MHEPIIMU POTOPOB HEHTPUQYT, NATBIEBbIX U3MENbUUTEICH U TIP.

Paznea 5. Pacuer u aHa/ M3 KPUTHYECKHUX CKOPOCTEH CTYNEHYATHIX BAJIOB C
HECKOJIbKUMM JUCKAMM.

Kputnueckue ckopoctu BasioB. JXKectkue v TuOKue Bajbl. PacyeT KpUTHYECKUX
CKOPOCTEM  CTYNEHYaTbIX BaJOB C  3aKPECIUIEHHBIMM HAa HHUX  JUCKaMH.
['mpockonmyeckuii MmomeHT. [lpsimas u oOparHast mpereccuu. Pacder KpuUTHYECKUX
CKOPOCTEM BaJOB C YYE€TOM THPOCKOMUYECKOTO MOMEHTAa M AaHAJIU3 BIIMSHHUS
METPUYECKUX MApaMETPOB HA JTUHAMUYECKUE HAIPSIKCHUS.

Pa3znesn 6. MaTremaTuyeckasi MoJe/Ib pacuera ¥ aHAJIHM3Aa JMHAMHMKH MYyCKa-
0CTAHOBA MAIIIMHHOIO arperara.

Knaccudukanus npuBogoB MamuH u anmaparoB. CTpykTypa 0003HaYCHHS
AJIEKTpOJBUTaTENICH. JIMHaMuKa 3JeKTponpruBoa. Pacuer u aHanW3 mepuoaoB IycKa
MAIIMHHOTO arperara C y4eTOM XapaKTepHUCTHKH aCHHXPOHHOTO aBurareis. Pacuer
BPEMEHH OCTaHOBA (BbIOETA) MaIIMHBI. PacyeT MOIIHOCTH JIBUTATEIS.



Pa3zges 7. AIrOpuT™M NPOrpaMMsbl ONITHMHU3ALMH Pa3MEpPOB LIEKH APOOHIKHU
U ee Kopmyca. Pacyer MOIIHOCTH ABMrarTeJss 4 MOMEHTAa HHEPUUM MaXOBHKA
IEKOBOI APOOUIIKH.

Crenenp uzMenpyeHus. Pemenne onTUMU3ALMOHHOM 3a/1a4y 110 OIPEIEICHUIO
MaKCHMaJbHOIO MOMEHTa. Pacuer mapaMeTpoB IIEKOBON APOOMIKM M ONTHUMM3AIIMS
pa3MepoB €€ Koplyca II0 KPUTEPUI0O MUHMMH3ALUMU €ro maccel. Pacuer momHocTH
JBUTATENs] 1 MOMEHTAa MHEPIIMN MaXOBHUKa IIEKOBON APOOUIIKY.

Pasznen 8. Maremarudeckass Moaejlb U MOAYJb IPOrpaMMbl pacyera
KPYTHJILHBIX KOJIe0aHW BaJIOB MAIIIUHHBIX ArPeraToB.

BubpoycroitunBocth BajoB. [IprBoabI MammH ¢ OAHO- U JBYXCTYIEHYATOM
nepenaueit. Pacuer xectkocTen ydyacTkoB. [IpHBEIEHHBIE KECTKOCTM WU MOMEHTBI
uHepuu macc. [IporpaMmbl pacuera KpyTHJIbHBIX KOJI€OaHHWW BajlOB MAaUIMHHBIX
arperaros.

5. O0pa3oBaTe/ibHbIE TEXHOJOTUM.

Metoauka mnpenofaBaHusl AUCHUIUIMHBL «KOMNBIOTEPHBIN aHamu3 U
ONTUMU3ALINA 3JIEMEHTOB KOHCTPYKLUUN» U pean3alusi KOMIETEHTHOCTHOIO OAX0a
B U3JOKEHUM M BOCHPUATHM MaTepuana IpeaycMaTpuBaeT HCHOJIb30BaHHUE
CIIEYIOIIMX aKTUBHBIX UM WHTEPAKTUBHBIX (OPM TMPOBEIEHUS TPYIIIOBBIX,
WHIMBHUIYyAJIbHBIX, ayIUTOPHBIX 3aHATHH B COYETAHMM C BHEAYJTUTOPHOU pabOTOM C
LENbI0 OPMUPOBAHUS U PA3BUTUA MPO(PECCHOHATBHBIX HABBIKOB O0YYAIOIINXCS:

— TOJATOTOBKA K BBITIOJTHEHUIO JIA0OPATOPHBIX pabOT B Ta0OpaTOPHUSIX BY3a;

— WCIIOJIb30BaHHWE  TEXHUYECKUX  CPEICTB  HMHTEPAKTUBHOTO  OOydeHHs
(MyJIBTUMEIUHHOTO 000PYOBaHUS, KOMIIBIOTEPOB);

— OpraHM3anus M MPOBEJACHHE TEKYILEro KOHTPOJISI 3HAHUN CTYIEHTOB B (popMe
0JIaHKOBOT'O TECTUPOBAHUSI.

BrimonHenne KypcoBoil paboThl IPOBOAUTCS CTYIEHTAMU CaMOCTOSITENIBHO TMOJT
KOHTPOJIEM IIPENOABATENS BO BPEMS KOHCYJIbTALIMM.

[To oxOHYaHUIO BBHIIOTHEHHS KypCOBOW pabOTHI MPOBOJUTCS €€ 3allUTa.

3aHATUS ~ JIEKUMOHHOTO  TUIA COCTAaBISIIOT 25 % OT o0beMa ayAUTOPHBIX
3aHATHI.

6. OueHo4HbIe CPpeACTBA VIS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH, POMEKYTOYHOM
aTTeCTAIUM 10 UTOTaM OCBOEHHUS JUCIHUIIMHBI U YUeOHO-MeToInYeCcKoe
o0ecrieyeHHe CAMOCTOATEILHOM Pa0dOTHI CTY/1€HTOB.

B npomecce o00yueHus HCHONB3YIOTCS CIEAYIONIME OIEHOYHbIE (DOPMBI
CaMOCTOATENLHON PabOThI CTYJEHTOB, OIICHOYHBIE CPENICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOUHBIX aTTECTAIIHI:

- MOATOTOBKA K BBIMTOJTHEHUIO Ja00OPATOPHBIX PabOT M MX 3aIUTA;

BBITIOJTHEHUE W 3aIIUTa KypCOBOM PabOThI (TI0 MHANBUYATLHOMY 3aaHUIO JIJIS
KaXXJI0T0 00y4arouierocs).



OneHouHBIE CpENCcTBA  TEKYINEr0 KOHTPOJISL — YCIIEBAEMOCTH  BKJIKOYAIOT
KOHTPOJIbHBIE BOIPOCHI U 3aJiaHus B (hopMe OJaHKOBOT'O TECTUPOBAHUS, JUIsl KOHTPOJIS
OCBOEHUS 00YUaIOLMMUCS Pa3/IeloB JUCIUILIMHBL 3alIUTY KYpCOBOM paOOTHI.

6.1. @DoHI OLEHOYHBIX CPEeACTB /ISl TPOBEAEHUS TMPOMEKYTOYHOM
arrecTaluy 00y4AKOIIUXCA MO JUCHUILINHE (MOTYJIIO).
6.1.1. IlepeueHp KOMIIETCHIIMI C yKa3aHHEM JTalloB MX (OpMHUpPOBAaHHS B IpoIecce
OCBOCHHS 00pa30BaTEIIbHOM MPOrPaMMBI.
B pe3yabrare 0oCBOCHHMS AMCHUILUIMHBI (MOAYJsi) (POPMHUPYHTCH CJIeAyOIIHe
KOMIIeTEeHIIMH:

Ko, . <
KOMHfTeH B pe3yabTaTe ocBOeHHsI 00pa30BaTeIbHOIM MPOTrPAMMBbI 00YYAIOIIHIACS T0JKEH
00J1a1aTh
1107011
ITIK-16 (1) | ctocOOHOCTREO ~ TIPOBOAWTH MAaTEMATHYECKOE MOJCTUPOBAHUE OTICIBHBIX CTaHiA

U BCCTO TEXHOJOTHMYCCKOro IIpomecca, C HCIOJb30BAHHUEM CTaHAAPTHBIX IIAKETOB
ABTOMATU3HUPOBAHHOI'O pacyeTa U IMPOCKTUPOBAHUSA

B mporecce ocBoeHHMS 00pa30BaTEIIBHONW MPOTPaMMbI JJaHHAS KOMIICTCHIIHS, B
TOM YHCJIE W OTIEIbHBIC KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITATHO B XOAE OCBOCHUS
00yJarONIMMUCS UCIUTIINH (MOIYJICH), MTPAKTHK B COOTBETCTBUU C YIEOHBIM IIJITAHOM
U KaJeHJapHbIM TparkoM yueOHOro mporecca.

6.1.2. Onucanue noka3sareJieid 1 KPpUTEpHeB OLICHMBAHNS KOMIIETEHIIUIA,
(opmMupyeMBbIX 10 UTOraM 0CBOCHUSA TUCUMILIMHBI (MOAYJIfA), ONMMCAHUE LIKAJI

[Toxazarenem

OLICHUBAaHUA

oncHuBaHMUs.

KOMIETEHIIUN

Ha  Ppa3jIM4YHbIX

oTamnmax HMXx

dbopMHpOBaHUS SBISCTCA JOCTIKEHHWE OOYYAIOIIMMUCS IUIAHUPYEMBIX PE3yIbTaTOB
oOy4eHUs MO JUCHHUIUIUHE (MOTYJIIO).

MK-16 (1) - cnoco0HOCTHI0O MPOBOAUTHL MaTeMaTHYECKOE MOIeJIMPOBAHUE OTAEIbHBIX CTAANM

H BCEro TCXHOJOIH4Y€CKOro mpoiecca, ¢ MCrmoJib30BaHUHEM CTAHAAPTHLIX MMAKETOB

ABTOMATU3UPOBAHHOI0 pacdyeTa U NIPOCKTUPOBAHUA

3HATH: OO0yyarommuiics OObyuaromuiics OO0yyarommuiics OO6yuaromuiics
OCHOBHEIE JIEMOHCTPUPYET JICMOHCTPUPYET HETIOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET
3aKOHOMEPHOCT| TOJIHOE COOTBETCTBHE CJICYOIIUX YaCTUYHOE IIOJIHOE COOTBETCTBUE
5 OTCYTCTBHE HITH 3HAHWHA: OCHOBHEIE COOTBETCTBHE CIIEAYIONIUX 3HAHUM:
TEXHOJIOTHYECK | HETOCTATOYHOE 3aKOHOMEPHOCTH CIIeIYIOIINX 3HAHUM: OCHOBHEIE
WX MPOIECCOB | COOTBETCTBUE TEXHOJIOTHYECKHUX OCHOBHEIE 3aKOHOMEPHOCTH
MPOU3BOJICTBA | CIIEIYFOIIUX MPOIECCOB MPOU3BOJICTBA 3aKOHOMEPHOCTH TEXHOJIOTHYECKUX
XUMHUYECKUX 3HAaHWH: OCHOBHBIC | XHMHUYECKUX MPOIAYKTOB IPU | TEXHOJIOTMYCCKUX MIPOLIECCOB
MPOAYKTOB MPH| 3aKOHOMEPHOCTH M3YYCHUH KOJIeOaTeIbHbBIX MTPOIIECCOB MIPOU3BOICTBA
W3yYCHUU TEXHOJIOTHYECKUX sBiieHU. JlomyckaroTes MPOU3BOJICTBA XAMHYECKUX
KOJIeOATeNbHBIX| MPOIECCOB 3HAYUTEIbHEIE OIINOKH, XAMHYECKUX MPOAYKTOB TPH
SIBJICHUI. MPOU3BOJICTBA MIPOSIBIISICTCS MPOAYKTOB IPHU U3YyYEeHUU
XUMHYECKUX HEIOCTATOYHOCTH 3HAHMIA, W3YyYCHUU KOJIe0aTEIbHBIX




IIPOJIyKTOB IIPH

0 psifly MoKa3aTeeu,

KOJIe0aTeIbHBIX

SIBJICHUH, CBOOOTHO

U3YYCHHU 00YYarOIINIACS UCTIBITBIBACT | SIBICHUI, HO OmepHupyeT
KoJIe0aTeIbHBIX 3HAYUTENILHBIC 3aTPYAHCHUS | JIOMYCKAIOTCS IPUOOPETCHHBIMH
SIBIICHUM. IIpU OIICPUPOBAHUN HC3HAYUTCIIBHBIC 3HAHUSMU.
3HAaHHAMHU IIPU UX IIEPEHOCE OIlII/I6KI/I, HCTOYHOCTH,
Ha HOBBIC CUTYallUH. 3aTpyJHEHHS TIPH
AQHATNTHYECKUX
oTieparusx.
YMETh: OOyuaromuiics He | OOywarormiics OO0yyaromuiics OO0yyvaromuiics
MPOBOJIUTH YMEET WJIU B JIEMOHCTPHUPYET HETOJIIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET
MaTEMaTHYCCK HCHOCTaTO‘IHOI\/'I COOTBETCTBHUC CJICAYIOIIUX YaCTUYHOC II0OJIHOC
oe CTEICHU yMeeT YMEHHH: MPOBOIUTH COOTBETCTBHE COOTBETCTBHE
MOJEINPOBAaH | MPOBOIUTH MaTeMaTHYeCKOe CIIeYIOIINX YMEHUH: | CIICIyIOMHNX
W€ DJIIEMEHTOB | MaTeMaTHYECKOe MOJICIIUPOBAHUE DIIEMEHTOB | MPOBOJHUTH YMEHHUI: TPOBOIUTH
MalIiH MOJICIUPOBaHHE MalI{H OTJICIBHBIX CTaIHN MaTeMaTHYeCKOe MaTeMaTH4YecKoe
OTJICIBHBIX AJIEMEHTOB MAIIUH | TEXHOJOTHYECKOTO MpoIecca | MOJIEIINPOBAHNE MO/JICITUPOBAHNE
CTa}II/IfI OTACJIBbHBIX CTaZ[I/Iﬁ XUMUYCCKUX IIPOU3BOACTB. DJICMCHTOB MalllnH 3JIEMCEHTOB MAalllUH
TexHoJorudyec | TexHosormueckoro | Jlomyckarorcs OT/ENBHBIX CTAINH OT/ICNIBHBIX CTa/IUi
KOTO nporecca 3HAYUTENBHBIE OLTHOKH, TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
nporecca XUMUYECKUX MPOSIBIISIETCS nporecca nporecca
XUMHYCCKUX IMPOU3BOJACTB HEAOCTAaTOYHOCTH yMCHHﬁ, XUMHYCCKUX XUMHYECCKUX
HPOU3BO/ICTB. 10 psi/Ty TIOKa3aTeeH, MPOU3BOJICTB. YMEHHS | HMPOU3BOJCTB.
00y4aloUiiCs HCIIBITHIBAET | OCBOEHBI, HO CBobOoaHO
3HAYUTEIIBHBIC 3aTPYAHEHUSA | JOILYyCKaIOTCs Oomnepupyer
TP OTIEPUPOBAHUH HE3HAYUTEIIbHBIC MPUOOPETCHHBIMH
YMEHHSMH NP UX TIEpEeHOCe | OIMOKH, HETOYHOCTH, | YMEHHSIMH,
Ha HOBBIC CUTYyaIllUuH. 3aTpyaAHCHUA ITIPU NPUMCHSICT UX B
AQHAIUTHYECKUX CHTYAIIHIX
orepanusx, epeHoce | MOBBIICHHOW
YMEHUH Ha HOBBIE, CJIO’KHOCTH.
HecTaH/JapTHBIE
CHTYaIHH.
BJIA/IeTh: OoOyuatomuiics He | OOydaronmics BuaueeTt Ooyuarommuiics Oo6yuatomuiics B
METOJJaMHU BJIAJICCT WM B METOJaMH pacuera YAaCTUYHO BJIAJICCT MIOJIHOM 00BeMe
pacueTa HEJJ0CTaTOYHOMN 3JIEMEHTOB MAIlIMH C Y4ETOM | METOJaMH pacdera BJIaieeT METOJaMU
JJIEMEHTOB CTETICHH BJajeeT JTMHAMHYECKIX HArPy30K C 3JIEMEHTOB MAIIMH C pacuera 3JIeMEHTOB
MalluH C METOJaMU pacyeTa HUCII0JIB30BaHUEM yueTOoM MalrH € Y4€TOM
ydeToM SIIEMEHTOB MAIIMH | CTaHAAPTHBIX ITAKETOB JMHAMAYECKHX JTMHAMAYECKHX
JUHAMUYECKH | C Y4eTOM aBTOMAaTH3UPOBAHHOTO Harpy3oK ¢ Harpy3oK ¢
X Harpys3oK ¢ JMHAMUAYECKHX MNPOEKTHPOBAHUSL.. UCIIOJIb30BaHUEM HCTIOJIb30BaHUEM
UCIIOJIB30BAHU | HArpy3oK C B HEIIOJIHOM 00BbeMe, CTaH/IAPTHBIX MAKETOB | CTAaHIAPTHBIX
€M HUCITIOJIB30BaAHUEM JOOITyCKAarOTCA 3HAYUTCIIbHBIC ABTOMAaTU3UPOBAHHOT IIaKETOB
CTaHAapPTHBIX CTaHAapPTHBIX OHII/I6KI/I, IIPOABIIACTCA O IPOCKTUPOBAHUA.. ABTOMATHU3HWPOBAHHO
HIaKEeTOB IIaKEeTOB HEJIOCTaTOYHOCTb BIAJACHHUS | , HO JOIYCKAIOTCS IO IPOCKTUPOBAHHSI. .
ABTOMAaTH3UPO | ABTOMATH3WPOBAHH | HABBIKAMU II0 PSIY HE3HAYUTEIbHBIC , CBOOOTHO
BaHHOT'O oro MoKa3zaTesiei, 00yJaronuicst | OMMOKH, HETOYHOCTH, | MPUMEHSET
IMPOCKTUPOBAH IMPOCKTUPOBAHMUA. . HUCIIBITHIBACT 3HAYUTCIIBHBIC 3aTpyaAHCHUA NIPU IMMOJIYYCHHBIC HABBIKU
USL... 3aTpyAHEHHS TIPH AQHANTHYECKUX

IIPUMCHCHUHN HABBIKOB B
HOBBIX CUTyallUdX.

orepanysx, NepeHoce
YMEHUH Ha HOBBIE,
HECTaHJAPTHBIE
CUTyaluH.

B CUTYaITUsIX
HOBBIIIIEHHON
CJIOJKHOCTH.




[ITkanbl OLIEHUBAHUS PE3YJIHTATOB MPOMEKYTOYHOM aTTECTAlMA U UX OMUCAHUE:

DopMa IPOMEKYTOYHOM ATTECTALMHU: 3a4eT.

[IpomexyTouHasi aTTectanus oOydaronuxcs B (opme 3adéta MPOBOIUTCS TIO
pe3yibTaTaM BBITIOJHEHUS BCEX BUAOB YUEOHOU pabOThI, IPEyCMOTPEHHBIX YUEOHBIM
IJIAHOM M0 JAHHOM AHUCHMIUIMHE (MOMAYJIO), TIPU 3TOM YUMTHIBAIOTCS PE3yJIbTAThI
TEKYIIEro KOHTPOJS YCIEBAEMOCTH B TeueHue cemectpa. OLEHKa CTerneHu
JOCTIKEHUSI O0YYAIOIIMMUCS TJIAHUPYEMBIX PE3yJIbTaTOB OOyYeHUS 1O JAUCIMILINHE
(MOmynI0) TPOBOAMUTCS MpENoAaBaTeNeM, BEIYIIUM 3aHSATUS 10 JAUCIUIUIMHE
(MOyJII0) METOAOM PKCHEPTHOU O1leHKH. [0 uToraM mpoMeKyTo4HOU arTecTaluu 1mno
JUCHUILIMHE (MOJIYJII0) BBICTABIISIETCS] OIIEHKA «3aYTECHO» WIIU «HE 3a4TCHO»

O0s13aTeIbHBIMUA  YCJIOBUSIMU TOATOTOBKH CTYJAEHTAa K IPOMEKYTOYHOH
aTTecTallUM SIBJISICTCS BBIMIOJIHEHUE CTYACHTOM BCEX BHUJIOB Y4YEOHOU paboOThI,
MPEeAYyCMOTPEHHBIX paboueil mporpaMMoii mo AuciuIuinHe « KoMnbloTepHblid aHAIU3 U
ONTUMU3AIUS JIEMEHTOB KOHCTPYKIIMI (BBIMOJHUIN U 3aIUTIIM Ja00OpaTOpHBIE U
KYPCOBYIO paOOThI).

IHkamna
OLlCHUBAHUA

Onucanue

BrinmonHnensl Bce BUABI y4eOHOM palOThI, MPeryCMOTPEHHBIE
y4eOHbIM 1IaHoM. CTyA€HT JAEMOHCTPUPYET COOTBETCTBHUE
3HaHUW, yMEHUN, HaBBIKOB TMPHUBEACHHBIM B  TalIUIAX
ToKa3aTeeH, omnepupyeT  MNPUOOPETEHHBIMU  3HAHUSIMHU,
3a4TeHO YMEHUSIMH, HABbIKAMU, IPUMEHSET UX B CUTyalUSX MTOBBIILICHHON
cinokHocTd. [Ipy 3TOM MOTYT OBITH JAOMYIIEHBI HE3HAYUTEIIHHBIC
OMMOKH, HETOYHOCTH, 3aTPyJHEHUS TPH  aHAJTUTHYECKHUX
omepamnusx, IEPEHOCE 3HAHUM W YMEHHM Ha  HOBBIE,
HECTaHJAapPTHBIC CUTYALUU.

He BwimonHen oauH win 0Oojee BHUJIOB Yy4eOHOM paboThI,
NPeIyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTyIeHT JEeMOHCTPUpPYET
HEMOJIHOE  COOTBETCTBUE  3HAaHUH,  YMEHHH,  HaBBIKOB
OpUBEJEHHBIM B  Ta0iMIax  IOKa3aTelei, JOIyCKalTcs
3HAYUTENbHbIE OIIMOKH, MPOSBISAETCS OTCYTCTBHE 3HAHMI,
YMEHHM, HABBIKOB MO PSAAY IOKa3aTelei, CTYyIEeHT UCIBITHIBAET
3HAYUTENbHBIC 3aTPyJHEHUS TpPHU ONEPUPOBAHUM 3HAHUSAMH U
YMEHHSIMH TIPU X IEPEHOCE Ha HOBBIE CUTYALIUU.

He 3aureno

@DoHIbI OLEHOYHBIX CPeACTB mpeacTaBieHbl B Ilpuiioxkenun 2 k padoueit
nporpamme.

7. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE o0ecriedeHUue TUCHMIIJIMHBI.



a) OCHOBHAas JiUTeparypa:

1. MamwuHsl U anmapatbl XUMAYECKUX MPOU3BOCTB: YueOHOe mocooue sl By30B/
A.C.Tumonun, H.B./lanunenko, H.C. TpyTHeB u ap./moxa obuiei penakiueit
A.C.Tumonuna.— Kanyra: M3gatensctBo H.®. boukapesoii. 2008.- 872 c.

0) JOMOJIHMTEIbHAs JJUTEepaTypa:

1. Pacyersl  MammH W anmapatoB  XHMHUYECKUX  HIPOU3BOACTB U
HedTerazonepepabOTku (MpUMeEpsl U 3a7adn). Yuebd. mocoOue st BY30B/
[TonuxapoB N.U.,ITonukapos C.U.,PaukoBckuit C.B. - M.:Ansdpa-M. 2008. -
720 c.

2. Ilonukapos WM.M. MammHebsl ©U anmapatbl XHMHYECKHX IPOU3BOJICTB U
Hedrerazonepepadbotku/ M.: Anbda-M. 2006. - 608 c.

B) IPOrpamMMHOe o0ecreyeHre 1 HHTEPHeT-PeCypPChbl:
1. Microsoft Office Cranmaptasiii 2007 (Word, Excel, Power Point)
2. IlporpammHoe oGecrieuenue: mporpaMMHbiid komiieke AKM-2000.

8. MarepuajbHO-TEXHUYECKOE o0ecTevyeHne U CIUIIUHBI

1. Aynutopus ais JEeKIUOHHBIX U TpakThuueckux 3aHsATuid Noe4409: cToibl, CTybs,
ayIUTOpPHAsI TOCKA, HACTEHHBIN NPOEKIIMOHHBIN dKpaH, MYJbTUMEAUNHBIN KOMILJIEKC
(mpoekTop, KomImbioTep). Pabouee mecto mpenojaBatelns: CTOJN, CTyJd. (y4eOHBIH
KOPITyC, pacnojiokeHHbIM 1o aapecy: 115280, r. Mocksa, yn. ABro3aBoickas, 1.16,
cTp. 5)

2. KomnbrorepHsbiil kitacc Ne4408: nmepcoHanbHbIE KOMIIBIOTEPHI, CTOJIBI, CTYJIb,
ayJIUTOpHAs JI0CKa, HACTEHHBIM MPOCKIIMOHHBIA KpaH, MyIbTUMEANINHBIA KOMILJIEKC
(mpoekTop, KomIbioTep). Pabouee mecTo mpernogaBarens: CToOd, CTyd. (y4eOHBIN
KOpITyC, pacnoJiokeHHbIi 1o aapecy: 115280, r. Mocksa, yi. ABTo3aBojickas, 1.16,
cTp. 5).

9. Meroan4yeckne peKOMEHAAUNH JIJIS CAMOCTOATEIbHOI PadoThI
CTYJA€HTOB

CamMocrosiTenbHass padboTa SBISIETCS OAHUM W3 BUJOB y4eOHbIX 3aHATUd. Llenb
CaMOCTOATENBHOM pPabOThl — TMPAKTHYECKOE YCBOEHUE CTYACHTAMH BOIPOCOB,
paccMaTpUBAEMBIX B IIPOLIECCE U3YUYEHHUS TUCIIUIUINHBI.

AyauTopHasi caMocTosATeNbHas paboTa MO AUCHMIUIMHE BBINOJHAETCA Ha
y4€OHBIX 3aHATHUSAX 0] HEMOCPEICTBEHHBIM PYKOBOJACTBOM IIPENOAABATENS U MO €ro
3aJIaHUIO.

BHeaynutopHass caMocTosiTeNbHAasE paboTa BBIIOJHAETCS CTYJEHTOM IIO
3aJJaHUIO TPEToAaBaTessi, HO 6€3 ero HeMmoCPEACTBEHHOIO yUacTHs.

3ajaum caMoOCTOATEILHOM PadOTHI CTY/I€HTA:
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- pa3BUTHE HABBHIKOB CAMOCTOSTEIbHON yueOHON paboThl. CTYIEHT JOJKEH caM
IUTAHUPOBATh CBOKD CAMOCTOSITENIbHYIO pabOTy, MCXONs M3 CBOMX BO3MOXKHOCTEH H
IPUOPUTETOB. ITO CTUMYJIUPYET BHINIOJIHEHHUE PabOThI, co3/1aeT OoJiee CIIOKONHYI0 00-
CTaHOBKY, YTO B HTOTE MOJIOKUTEIHHO CKa3bIBACTCSl HA YCBOCHUH MaTepHaa;

- OCBOCHHE COJICP)KaHUS JTUCIUILTHHBL,

- yriayOseHue coiep KaHus U OCO3HaHNWE OCHOBHBIX MOHATUN AMCLIUILIINHBL;

- UCNOJIb30BaHUE MaTepuana, COOpaHHOTO M MOJYyUYEHHOTO B XOJI€ CAMOCTOSITEIb-
HBIX 3aHATHH 17151 9 (HEKTUBHOMN TOITOTOBKH K AK3aMEHY.

Buabl BHeayIUTOPHO# caMOCTOATEIbHON PadoThI:

- BBITIOJTHEHUE KYPCOBOU pabOTHI;

- CaMOCTOSTENbHOE YIIIyOJIEHHOE N3YUYCHHE OTACIbHBIX TEM JUCIUILTUHBL,

- MOATOTOBKA K JICKIIMOHHBIM 3aHATHUSIM;

- MOJITOTOBKA K JIAOOpaTOPHBIM paboTaM.

JIJis BBITIOJTHEHUS JIFOOOTO BUIA CAMOCTOSITENIbHONW pabOoThl HEOOXOUMO TPONTH
CJIEYIOIINE ATAIbI:

- OIPEJEIICHNE LIEJIN CAaMOCTOSITENIbHON padoThI;

- KOHKpeTH3alus o3HaBaTeIbHOM 3a/1a4H;

- CaMOOLIEHKA FOTOBHOCTH K CAMOCTOSITENIbHOM paboTe;

- BBIOOD aJIEeKBAaTHOTO crioco0a AecTBUs, BEAYIIEro K PEIICHUIO 3aJauu;

- OCYILECTBJIEHHE B IIPOLIECCE BBINOJHEHHUS CAMOCTOSATEIBHOM padOThI
CAMOKOHTpPOJS  (MMPOMEXKYTOYHOIO W  KOHEYHOT0) pe3yslbTaToB  palbOThl |
KOPPEKTHUPOBKA BBHIMOJIHEHHUS PaOOTHI.

10.MeT0)mqec1me PEKOMEHIAUA AJIA IIPErnoaaBaTed

OCHOBHBIM TpeOOBaHUEM K MPEIOIABAHKIO JUCITUIUIHHBI SBJISICTCS TBOPUYCCKUH,
POOIEMHO-TUATOTOBBIN MOAXO/, TO3BOJISIOIINIA MOBBLICUTh HHTEPEC CTYACHTOB K
COJIep KaHUI0 y4eOHOTO MaTepHalia.

Teopernyeckoe N3y4eHHEe OCHOBHBIX BOIIPOCOB Pa3/IejIOB TUCIUILIAHBI IOJKHO
3aBepIIAThCS MPAKTUUECKON PaboTOM (BBIIOJHEHHEM JIA0OPATOPHBIX padOT, KYpCOBOM
padoTHhI).

Jlnst  akTHUBM3aMM  y4eOHOTO TMporecca TMpd  HW3YYCHUH  TACHUTLIAHBI
3G ()EKTUBHO TPUMEHEHHE TPE3CHTAIM TI0 pa3IWYHBIM TEeMaM JIGKIUH U
1a00paTOpPHBIX PadoT.

JInst mpoBeeHMs 3aHATUIA MO ITUCUUILUIMHE CIEAYET UCMOJIb30BATh CPEJICTBA
oOy4eHus:

— y4eOHMKH, HHPOpMAIIMOHHbBIE pecypchl HTepHeTa;

— CIIPaBOYHBIE MaTEPHAIIBl 1 HOPMATUBHO-TEXHUUYECKYIO IOKYMEHTAIIHIO;

— TIPOBOJUTH TPYIMIIOBBIE M WHIAWUBUIYaJbHBIE KOHCYJIbTAIMU CTYACHTOB IIO
BOIIPOCAaM, BO3HHMKAIONIMUM Yy CTYJACHTOB B XOJI€ WX IMOATOTOBKM K TEKyIIeH u
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HpOMe)KyTOQHOfI aTTecrauu I10 y‘lC6HOI>i AUCHUILIMHE, PCKOMCHIO0BATL B IIOMOIIb

y4eOHBIC U IPyTHE MaTEepHUabl, a TAKXXE CIIPABOYHYIO JIUTEPATYpPy.

IIpuioxkenus k padoyeil nporpamme
1. CtpykTypa u coepKaHue TUCIUIUINHBL.
2. @OHJ OLICHOYHBIX CPEJICTB.
4. Tematuka 1a00paTOPHBIX padOT.
5. AuHoTaius pabodeil mporpamMMmbl IUCHUILTAHBI.
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